
i

GUIDELINESTABLE OF CONTENTS
CHAPTER 1:  INTRODUCTION .................................................................................................1

1.1 PURPOSE AND INTENT OF THIS MANUAL ........................................................................1

1.2 MEMORANDUM OF UNDERSTANDING .............................................................................2

1.3 ADOT, FOREST SERVICE, BLM AND FEDERAL HWY ADMINISTRATION MISSIONS .....2

ADOT .........................................................................................................................................................................2
Forest Service ...........................................................................................................................................................2
BLM ...........................................................................................................................................................................3
Federal Highway Administration ................................................................................................................................3

1.4 LEARNING BY EXAMPLE ....................................................................................................3

1.5 ADDITIONAL RESOURCES .................................................................................................3

CHAPTER 2: ADOT DEVELOPMENT PROCESS ON BLM AND FS SERVICE LANDS .........5

2.1 CHAPTER GOALS ................................................................................................................5

2.2 ADOT PROJECT DEVELOPMENT PROCESS ....................................................................5

Long-Range Planning (5 to 20-plus years prior to construction) ...............................................................................5
Project Scoping .........................................................................................................................................................5
National Environmental Policy Act (NEPA) Process ..................................................................................................6
Project Development (one to three years prior to construction)  ...............................................................................7
Construction (subsequent to award of contract by Transportation Board) ................................................................8
Maintenance ..............................................................................................................................................................8

2.3 NATIONAL ENVIRONMENTAL POLICY ACT .......................................................................8

NEPA Process .........................................................................................................................................................10
Mitigation .................................................................................................................................................................10
Visual Impact Assessment .......................................................................................................................................12
NEPA and Geotechnical/Archeological Reports ......................................................................................................12
NEPA and Cultural Resources (Section 106, ARPA and NAGPRA) ........................................................................12
NEPA and Water Development ...............................................................................................................................13
NEPA and Material Sources ....................................................................................................................................13
NEPA and Maintenance ...........................................................................................................................................13

2.4 PROJECT REFERENCE .....................................................................................................14

2.5 ARIZONA PARKWAYS, HISTORIC AND SCENIC ROADS ................................................14



ii

GUIDELINES

2.6 FOREST SERVICE PROCESSES THAT AFFECT ADOT HIGHWAY DEVELOPMENT ....14

National Forest Land and Resource Management Plan .........................................................................................14
Access Management Objectives .............................................................................................................................14
Access Management Process .................................................................................................................................15
Letter of Consent .....................................................................................................................................................15
Merchantable Timber ...............................................................................................................................................15

2.7 BLM PROJECT DEVELOPMENT PROCESS .....................................................................15

2.8 ADDITIONAL INFORMATION .............................................................................................15

CHAPTER 3 HABITAT CONNECTIVITY ..................................................................................17

3.1 CHAPTER GOALS ..............................................................................................................17

3.2 SCOPING AND NEPA PROCESSES ..................................................................................17

3.3 DESIGN PROCESS ............................................................................................................19

Fauna Passages .....................................................................................................................................................20
Wildlife Overpasses .................................................................................................................................................20
Wildlife Underpasses ...............................................................................................................................................21

Bridges   21
Box Culverts 22
Small Culverts 23
Fish Passages 24
Amphibian and 
Reptile Tunnels 24

Fences and Walls ....................................................................................................................................................25
Roadside Vegetation ...............................................................................................................................................26

3.4 ENVIRONMENTAL MITIGATION ........................................................................................26

3.5 MONITORING .....................................................................................................................27

3.6 ADDITIONAL INFORMATION .............................................................................................27

CHAPTER 4: ROADWAY DESIGN AND CONSTRUCTION ....................................................29

4.1 CHAPTER GOALS ..............................................................................................................29

4.2 SCOPING AND NEPA PROCESSES ..................................................................................29

Existing Topography ................................................................................................................................................30



iii

GUIDELINESTABLE OF CONTENTS
Alignment ................................................................................................................................................................30
Design Criteria .........................................................................................................................................................30
Environmental Mitigation .........................................................................................................................................30
Geotechnical Report ................................................................................................................................................30

4.3 DESIGN ...............................................................................................................................31

NEPA Documents and Environmental Mitigation .....................................................................................................31
Review Process .......................................................................................................................................................31
Safety ......................................................................................................................................................................31

Clear Zone   31
Roadside Ditch  32
Roadside Barriers   32
Truck Escape Ramps 32

Slope Stability ..........................................................................................................................................................32
Earthwork ................................................................................................................................................................33

Earthwork Balance  33
Excess Excavation (Waste) 33
Cut Slope Ratios  34
Borrow    34
Geotechnical Report  34

Appearance .............................................................................................................................................................34
Revegetation ...........................................................................................................................................................35
Cut Slopes (Excavation) ..........................................................................................................................................35

Soil Cuts   35
Rock Cuts   38

Embankments (Fill Slopes) .....................................................................................................................................42
Obliteration (Decommissioning) of Roads ...............................................................................................................42
Retaining Walls ........................................................................................................................................................42

Wall Applications  43
Wall Aesthetics  43
Wall Alternatives  43

Construction Access ................................................................................................................................................44
Construction Documents .........................................................................................................................................45

4.4 CONSTRUCTION ................................................................................................................45

4.5 ADDITIONAL RESOURCES ...............................................................................................46

CHAPTER 5: MAJOR STRUCTURE DESIGN AND CONSTRUCTION ..................................47

5.1 CHAPTER GOALS ..............................................................................................................47

5.2 SCOPING AND NEPA PROCESSES ..................................................................................47

Riparian Areas .........................................................................................................................................................47
Visual Impacts .........................................................................................................................................................48
Geotechnical Investigations ....................................................................................................................................48
Right of Way ............................................................................................................................................................48



iv

GUIDELINES

5.3 DESIGN ...............................................................................................................................48

NEPA Documents ....................................................................................................................................................48
Sections 404 and 401 of the Clean Water Act .........................................................................................................48
Riparian Areas .........................................................................................................................................................48
Structure Type .........................................................................................................................................................49
Bridge Design ..........................................................................................................................................................50
Bridge Type .............................................................................................................................................................52
Construction and Access Requirements .................................................................................................................53
ADOT Structure Design and Review Process .........................................................................................................53

Project Scoping  54
Stage II (30%)  55
Stage III (60%)   55

5.4 CONSTRUCTION ................................................................................................................56

5.5 ADDITIONAL RESOURCES ...............................................................................................56

CHAPTER 6: DRAINAGE DESIGN AND CONSTRUCTION ...................................................57

6.1 CHAPTER GOALS ..............................................................................................................57

6.2 SCOPING AND NEPA PROCESSES ..................................................................................57

6.3 DESIGN ...............................................................................................................................57

NEPA Documents ....................................................................................................................................................57
ADOT Drainage Report ...........................................................................................................................................57
Sections 404 and 401 of the Clean Water Act .........................................................................................................58
Riparian Areas .........................................................................................................................................................58
Drainage Structures ................................................................................................................................................59

Ditches and Dikes  59
Overside Drains  61
Culvert and Channel Inlets 
and Outfalls                           61
Aesthetics   62

6.4 CONSTRUCTION ................................................................................................................62

6.5 ADDITIONAL RESOURCES ...............................................................................................63

CHAPTER 7: LANDSCAPE RESTORATION ...........................................................................65

7.1 CHAPTER GOALS ..............................................................................................................65

7.2 SCOPING AND NEPA PROCESSES ..................................................................................65



v

GUIDELINES

7.3 DESIGN ...............................................................................................................................65

Existing Vegetation ..................................................................................................................................................65
Disposal Methods for Vegetation .............................................................................................................................66
Revegetation ...........................................................................................................................................................67

Slope ratios    67
Topsoil Salvage  67
Slope Finishes  67
Seeding   68
Native Plant Salvage 70
Container-Grown Stock 72
Live Cuttings and 
Pole Plantings                72
Noxious and 
Invasive Vegetation   72

Existing Boulders .....................................................................................................................................................73

7.4 CONSTRUCTION ................................................................................................................73

7.5 ADDITIONAL RESOURCES: ..............................................................................................73

CHAPTER 8: STORMWATER AND POLLUTION CONTROL .................................................75

8.1 CHAPTER GOALS ..............................................................................................................75

8.2 DESIGN ...............................................................................................................................75

8.3 CONSTRUCTION ................................................................................................................75

8.4 ADDITIONAL RESOURCES: ..............................................................................................76

CHAPTER 9: MATERIAL SITES  .............................................................................................77

9.1 CHAPTER GOALS ..............................................................................................................77

9.2 SCOPING ............................................................................................................................77

Authorization Process .............................................................................................................................................77
Geotechnical Investigations for Material Sources ...................................................................................................78

9.3 OPERATION ........................................................................................................................79

Material Sources .....................................................................................................................................................79
Plan of Operations ...................................................................................................................................................79
Joint Use Material Sources .....................................................................................................................................80
Excess Material (Waste) ..........................................................................................................................................80



vi

GUIDELINES

Inspections ..............................................................................................................................................................80

9.4 RESTORATION OF MATERIAL SOURCES AND WASTE SITES  .....................................80

9.5 ADDITIONAL RESOURCES ...............................................................................................81

CHAPTER 10:  CONSTRUCTION ............................................................................................83

10.1 CHAPTER GOALS ............................................................................................................83

10.2 ADOT/BLM/FS INTERACTION DURING CONSTRUCTION: PARTNERING ...................83

10.3 CHANGES AND MODIFICATIONS TO PROJECT CONTRACT DOCUMENTS ..............83

10.4 TEMPORARY ACCESS ....................................................................................................84

10.5 EROSION AND POLLUTION CONTROL  .........................................................................84

SWPPP and NOI .....................................................................................................................................................84
Equipment Washing ................................................................................................................................................84
Spill Prevention Containment and Countermeasures .............................................................................................84
Seeding ...................................................................................................................................................................85
NOT Requirements ..................................................................................................................................................85

10.6 FIRE CONTROL ................................................................................................................86

10.7 CLEARING LIMITS AND VEGETATION PROTECTION DURING CONSTRUCTION ......86

Clearing and Grubbing ............................................................................................................................................86
Merchantable Timber  ..............................................................................................................................................86

10.8 WATER ..............................................................................................................................86

Riparian Awareness .................................................................................................................................................86
Water Source Development ....................................................................................................................................86

10.9 ARCHEOLOGICAL/CULTURAL AWARENESS .................................................................87

10.10 TRAFFIC CONTROL DURING CONSTRUCTION ..........................................................87

10.11 ACCEPTANCE OF WORK ..............................................................................................87

Phased Acceptance of Work ...................................................................................................................................87



vii

GUIDELINES

Final Project Acceptance .........................................................................................................................................87

10.12 ADDITIONAL INFORMATION .........................................................................................87

CHAPTER 11 MAINTENANCE OPERATIONS ........................................................................89

11.1 CHAPTER GOALS ............................................................................................................89

11.2 PLANNING AND DESIGN .................................................................................................89

11.3 ADOT MAINTENANCE OPERATIONS ON BLM/FOREST SERVICE LANDS .................89

Annual Highway Maintenance Partnering Meeting .................................................................................................89
Environmental Compliance and Documentation for Maintenance Operations ........................................................90

11.4 ADOT MAINTENANCE OPERATION ACTIVITIES ...........................................................90

Equipment Parking ..................................................................................................................................................91
Waste Disposal ........................................................................................................................................................91
Storage and Staging Areas .....................................................................................................................................91
Material Sites ...........................................................................................................................................................91
Vegetation Management Activities ..........................................................................................................................91
Noxious and Invasive Species ................................................................................................................................91
Selective Tree Removal ..........................................................................................................................................92
Hazardous (Unsound) Vegetation ...........................................................................................................................92
Sight Distance .........................................................................................................................................................93
Winter Pavement Shading .......................................................................................................................................93
Brush Removal for Sight Distance ..........................................................................................................................93
Mowing of Shoulders ...............................................................................................................................................92
Herbicide Use ..........................................................................................................................................................93
Fertilization and Seeding .........................................................................................................................................94
Drainage Structures ................................................................................................................................................94
Ditch Cleaning and Shoulder Maintenance Activities ..............................................................................................94
Cut Slope Maintenance ...........................................................................................................................................94
Unpaved Surfaces ...................................................................................................................................................95
Fences .....................................................................................................................................................................95
Walls ........................................................................................................................................................................95
Bridges ....................................................................................................................................................................95
Roadside Barriers ....................................................................................................................................................95
Winter Storm Management Program .......................................................................................................................96
11.5 EMERGENCY PROCEDURES .........................................................................................96

Emergency Notification ...........................................................................................................................................96
Emergency Maintenance Procedures .....................................................................................................................97

11.6 BLM/FOREST SERVICE MAINTENANCE OPERATION ACTIVITIES ..............................97



viii

GUIDELINES

11.7 ADDITIONAL INFORMATION ............................................................................................97

APPENDICES

APPENDIX A: ACRONYMS AND ABBREVIATIONS .................................................................99

APPENDIX B:  GLOSSARY OF TERMS  ................................................................................103

APPENDIX C: MOU BETWEEN ADOT, FEDERAL HIGHWAY ADMINISTRATION, AZ, AND 
THE USDA FOREST SERVICE - SOUTHWEST REGION .....................................................113

APPENDIX D: MOU BETWEEN ADOT, FEDERAL HIGHWAY ADMINISTRATION, AZ, AND 
THE BUREAU OF LAND MANAGEMENT, AZ ........................................................................123

APPENDIX E:  OPERATING AGREEMENT BETWEEN BLM, ADOT AND FHWA  ................131

APPENDIX F: EASEMENT DEVELOPMENT .........................................................................139

APPENDIX G: SECTION 106 PROCESS ON FOREST SERVICE LANDS ...........................147

APPENDIX H:  TYPICAL BLASTING PLAN CONTENT .........................................................153

APPENDIX I: COMPARISON OF PERMIT PROCESSES FOR MATERIAL SITES ...............155

APPENDIX J: SIGNING  .........................................................................................................159

APPENDIX K:  PROJECT REFERENCE ................................................................................169

APPENDIX L: NATIVE PLANT SALVAGE & REPLANTING EVALUATION GUIDELINES .....171

APPENDIX M:  REFERENCES ...............................................................................................173

APPENDIX N:  ADDITIONAL PHOTOS...................................................................................177

APPENDIX O: ADDENDA........................................................................................................183


